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Specification 

1. Title of the Invention 
A Topical Skin Agent 

2 . Claim 

(1) A topical skin agent characterized in that it contains one 
or two or more substances selected from protease inhibitors and 
one or two or more substances selected from ketoses . 
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3. Detailed Description of the Invention 
(Field of industrial use) 

This invention relates to a topical skin agent, and, in greater 
detail, it relates to a topical skin agent that prevents or 
relieves skin roughness, that has a superior beautifying 
whitening effect on skin and that is of high safety. 

(Prior art) 

Various types of pharmacologically effective components are 
compounded in topical skin agents. One of these pharmacological 
effects is prevention of skin roughness, a relieving effect on 
skin roughness and a beautifying whitening effect. Topical skin 
agents such as cosmetic materials have been sought for these 
objectives. 

Various raw materials extracted from natural substances, for 
example, proteins, polysaccharides, extracts and natural polymers 
are characterized by these effects on use, for which reason they 
have conventionally been compounded in topical skin agents. 

(Problems the invention is intended to solve) 

However, these effects are not sufficient and there has been a 
special desire for the development of a pharmacologically 
effective agent of superior effectiveness. 

This invention was developed in the light of the aforementioned 
problems of the conventional technology. Its objective is to 
provide a topical skin agent that has increased effectiveness in 
preventing and relieving skin roughness and that also has a 
beautifying whitening effect. 

In order to accomplish this objective, the inventors conducted 
intensive and repeated research for the purpose of obtaining 
substances of superior effectiveness in preventing and relieving 
skin roughness and also of a beautifying whitening effect. As a 
result, they discovered that substances obtained by compounding 
one or' two or more protease inhibitors and one or two or more 
ketoses are extremely effective against hypertrophic skin 
thickening, dryness accompanied by erythema and exfoliative 
changes and that they also effectively prevent and relieve 
chromopexy , 

The inventors further perfected this invention on the basis of 
the aforementioned findings. 

(Means for solving the problems) 

Specifically, this invention is a topical skin agent 
characterized in that it contains one or two or more substances 
selected from protease inhibitors and one or two or more 
substances selected from ketoses. 
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We shall now describe the structure of this invention. 

Proteases or protein degrading enzymes are general terms for 
enzymes that catalyze the hydrolysis of peptide bonds. Proteases 
are classified into peptidases and proteinases. The former are 
enzymes that sever peptide bonds from the exterior of the amino 
group terminals or carboxyl group terminals of proteins or 
peptide chains and the proteinases are enzymes that cut specified 
bonds inside the peptide chain. These proteases, frequently 
referred to as "proteases" in a broad sense, can be divided into 
four types depending on the properties of their active sites, 
i.e., 1) cerine, 2) thiol (cysteine), 3) carboxyl and 4) metal 
proteases, and exist as unique inhibitory agents. 

The term protease inhibitor in this invention signifies all 
chemical substances that reversibly or irreversibly inhibit the 
hydrolytic action of the aforementioned proteases or protein 
degrading enzymes. 

The following are examples of the principal substances of this 
kind. 

(1) Compounds originating from animals or plants 

Desirable examples include bovine pancreatic trypsin inhibitor, 
aprotinin, soybean trypsin inhibitors, lima bean protease 
inhibitor and corn protease inhibitor. 

(2) Desirable examples include antipain, plasminostreptin and 
compounds generally designated as leupeptin as indicated by 
the following general formulas . 

R,.R,-8»-KH-CH-(CKi)»-HB-CH-«B» 

I I 
CIO 'HBi 



tisCBiCO. CHsCHtCO 
ii-L-Lt«. l-IU. L-V.l 
E.*L-L««. L-ll«. L-»«l 
(Lett!B<J> IlaKVB-fSV Vip/fJi') 



(Leu: leucine; He: isoleucine; Val: valine 
(3) Benzamidine and derivatives thereof 

Desirable examples include benzamidine, p-aminobenzaraidine^, 
m-aminobenzamidine, phenylguanosine, (2R, 4R) -4-methyl-l- [N - 
(3-methyl-l,2,3,4-tetrahydro-8-quinolinesulfonyl) -L-algmyl] -2- 
piperidine carboxylic acid monohydrate and dansyl arginine N-(3- 
ethyl - 1 , 5 -pentanedyl ) amide . 
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(4) Acetamide and derivatives thereof 

Desirable examples include acetamide, 2-phenylacetamide and 
cyclohexyl kai [phonetic] * oxamide. [Translator's note: there 
appears to be a misprint in the preceding term] 

(5) Guanidine and derivatives thereof 

Desirable examples include phenylguanidine and 
cyclohexylguanidine . 

(6) (jj-Amino acids 

Desirable examples include tranexamic acid, p-aminomethyl benzoic 

acid, 4 -aminomethylbicyclo (2 , 2 , 2 , ) octan- 1 - carboxylic acid, 

5- [trans-4 (aminomethyl) cyclohexyl] tetrazole, 3- [trans- 

4) aminomethyl) cyclohexyl - 2 -oxopropionate , trans-4- 

( aminomethyl) cyclohexyl glyoxal monohydrate, trans-4- 

( aminomethyl) cyclohexyl hydroxamic acid or substances having 

carbon chains as indicated by the following formula in which 

n = 1 to 8. 

NH2(CH2) nCOOH 

Of these oj-amino acids, tranexamic acid and p-aminomethyl benzoic 
acid are particularly effective. 

(7) Fluorophosphoric acid and derivatives thereof. 
Diisopropylf luorophosphoric acid is a desirable example. 

(8) Fluorosulf onic acid and derivatives thereof 

Desirable examples include phenylmethane sulfonyl fluoride and 
[ (p-amidinophenyl) methane sulfonyl fluoride. 

(9) Guanidinobenzoic acid and derivatives thereof 

Desirable examples include p-nitrcphenyl-p' -guanidonobenzoic 
acid, 3' / 6' -bis (4 -guanidinobenzoyloxy) -5- (N' -4- 
carboxyphenyl) thioureidospiro [isobenzof urane-1 {3H) and 9' - (9H) 
xanthene] -3 -one. 

(10) Lysine and derivatives thereof 

Desirable examples include compounds as indicated by the general 
formulas indicated below. ii-HH-(CHa}4-CH-co-Ra 

HH 

I 

Ki 

Ri«R, Pht-Alt. AIt-Ph« 

]ts=OH. CKsCl 
il$»H, SOa- -CRj 

♦Translator's note: Transliterated phonetically from the Japanese. As such, the 
spelling may differ from other transliterations. 
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(Phe: phenylalanine; Ala: alanine 

This invention is not limited to these substances. However, 
among lysine and derivatives thereof, R.^CU^Cl is particularly 
desirable . 

(11) Arginine and derivatives thereof. 

Desirable examples include compounds as represented by the 

general formulas below, j ,_HH-CH-(CHa)i-CB-CO-Rs 

I I 



NH« NH 



R.sH. 0-Phe-Pro. Cl«-Glj. n«-Clv-Clj. 

Pro-Phe, *li-Phe 
R.'OH. CHiCl 
R,«H. SOt- -CHi 

(Phe: phenylalanine; Pro: proline; Glu: glutamic acid; 
Gly: glycine; lie: isoleucine; Ala: alanine) 

The ketoses that can be used in this invention include 
erythrulose, ribulose, xylulose, psicose, fructose, sorbose and 
tagatose. 

In this invention, the effect of preventing and relieving skin 
roughness and the beautifying whitening effect can be further 
improved by the combined use of one or two or more substances 
selected from the aforementioned protease inhibitors and of one 
or two or more substances selected from ketoses, 

In this invention, the quantity of protease inhibitor compounded 
with the topical skin agent should be 0.0001 to 10 wt -s, and, 
preferably, 0.001 to 5 wt %, of the total amount of the 
composition. When It is less than 0 0001 wt %, the effect of 
this invention is not sufficient. When it exceeds 10 wt there 
is no improvement in the preparation and it is disadvantageous 
from the standpoint of cost. The quantity of ketose that is 
compounded should be 0.01 to 10 wt % of the total amount of the 
skin topical agent . 

As required, various components, such as, aqueous components, 
humectants, thickeners, ultraviolet absorbents, preservatives, 
antioxidants, fragrances, pigments, drugs and crude drugs that 
are commonly used in cosmetic materials, topic medicinal drug 
products and medicinal drug products can be compounded with the 
topical skin agent of this invention in addition to the 
aforementioned essential components within ranges that do not 
impair the effectiveness of the invention. 

The topical skin agent of this invention may be of any desired 
type For example, it may be any type of preparation including 
solubilized systems such as toilet water, emulsified systems such 
as emulsions and creams, ointments, powder dispersions, water-oii 
two layer systems and water-oil-powder three layer systems. 
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[Examples] 

We shall now describe this invention in detail by means of 
examples. However, this invention is not limited by these 
examples . 

Before presenting the examples, we shall describe the 
experimental method and evaluation methods that were used in this 
invention. 

Practical use test 

The effectiveness of the topical skin agent of this invention as 
a result of topical application was evaluated on the basis of the 
improvement rates for skin roughness, razor [rash] and 
chromopexy . 

Effectiveness in improving skin ro ughness 

Lotions of the compositions shown in Table 1 were applied to the 
faces [poorly legible- Translator] of 60 test subjects who 
complained of rough skin or of a burning sensation of the skin 
following sunburn. Visual observations of the state of the skin 
were made after two weeks. In addition, lotions of the 
compositions shown in Table 1 were applied immediately after 
shaving to 60 male test subjects with razor rash and evaluations 
were made of their effectiveness in combating razor rash. The 
standards of evaluation are shown below. 

Effectiveness in improving skin ro ughness 

Markedly effective: Cases in which symptoms were eliminated. 

Effective: Cases in which symptoms were lessened. 

Somewhat effective: Cases in which symptoms were somewhat 

lessened. 

Ineffective: Cases in which no change was found in 

symptoms . 

Effectiveness in improvemen t in razor rash 

Markedly effective: Cases in which razor rash was eliminated 

Effective: Cases in which razor rash was extremely 

improved 

Somewhat effective: Cases in which razor rash was somewhat 

improved 

Ineffective: Cases in which no changes were found in razor 

rash 
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(Evaluations) 



@: Proportion (efficacy rate) of test subjects for whom the 
evaluations of markedly effective, 
effective was 80% or greater 



X: 



effective and somewhat 



O: Proportion (efficacy rate) of test subjects for whom the 



evaluations of markedly effective, 
effective was 50% to 80- 



effective and somewhat 



Proportion (efficacy rate) of test subjects for whom the 
evaluations of markedly effective, 
effective was 30% to 50% 



effective and somewhat 



Proportion (efficacy rate) of test subjects for whom the 
evaluations of markedly ef fective , effective and somewhat 
effective was less than 30% 



Table 1 





Example 1 


Example 2 


Example 3 


Comparative 
Example 1 


Tranexamic acid 


1.0 




1.0 


1 


Fructose 


l' 0 


1.0 






Glycerol 


10. 0 


10.0 


10.. 0 


10. 0 


1,3-butylene glycol 


4.0 


4.0 


4.0 


4.0 


Ethanol 


7.0 


7.0 


7.0 


7.0 


Pol y oxy e t hy 1 ene 
(20 mol) oleyl 
alcohol erher 


0.5 


0.5 


0.5 


0.5. 


Purified water 


Remainder 


Remainder 


Remainder 


Remainder 



Table 2 



Componenc 


Example 1 


Example 2 


Example 3 


Comparative 
Example 1 


Effectiveness 
in improving 
rough skin 


@ 


A 


0 


X 


Effectiveness 
in improving 
razor rash 






0 


X 



As should be evident from Table 2, the lotions of this invention 
in which tranexamic acid and fructose were compounded exhibit 
effects on skin roughness and razor rash superior to those of the 
blank lotion. 
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Experiment on improving effects of skin roughness 

Experiments on improving effects of skin roughness were carried 
out by a panel of individuals using the lotions obtained in 
Examples 1 to 3 and that of Comparative Example 1. Specifically, 
the state of the surface of the skin (face) of healthy women was 
observed under the microscope (17x magnification) by collecting 
skin replicas using the replica method with mirisun [phonetic] 
resin. The lotions obtained in Examples 1 through 3 and the 
lotion of Comparative Example 1 were applied once a day for two 
weeks to the left and right halves of the faces of 2 0 individuals 
for whom skin roughness evaluations of 1 or 2 (skin roughness 
panel) were made on the basis of the standards shown in Table 3 
from the state of striae and the state of peeling of the stratum 
corneum. After 2 weeks, the state of the skin was again observed 
by the aforementioned replica method and evaluations were made in 
accordance with the standards of evaluation shown in Table 3 . 



Table 3 



Score 


Evaluation 


Remarks 


1 


Thinning of skin, elimination of caruncles, 
stripping of a broad range of stratum 
corneum 


Rough skin 
Beautiful skin 


2 


Thinning of skin, caruncles indistinct, 
stripping of stratum corneum 


3 


Thinning of skin, caruncles found, 
but level 


4 


Thinning of skin, caruncles distinct . 


5 


Thinning of skin, distinct and regular 



Table 4 



Replica 
evaluation 


Example 1 


Example 2 


Example 3 


Comparative 
Example 1 


1 


0 


0 


0 


10 


2 


0 


0 


0 


9 


3 


2 


12 


6 


1 


4 


14 


8 


10 


0 


5 


4 


0 


4 


0 



As can be seen from Table 4, the lotions of this invention 
provided improving effects on skin roughness markedly superior to 
those of the blank lotion. 
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Effectiveness against chromopexy 

< Experiments on pharmacological effectiveness > 

Effectiveness against chromopexy and side effects 

8 MOP treated phototoxic chromopexy Veiser Maple GP was used and 
amounts of 50 /il of test sample were applied once a day for 8 
weeks to an area of approximately 4 cm^ of the shaved backs of 
the subjects. Effectiveness against chromopexy and degree of 
increase in pigment as a side effect were expressed by the^ 
4-point evaluation method shown in Table 5^ (score of + indicates 
effectiveness in decoloration; score of - indicates side 
effects) . The samples that were used were aqueous solution of 
ascorbic acid and a mixed aqueous solution of tranexamic acid and 
fructose . 



Scores: Decoloration Effectiveness and Chromopexy 





Evaluation Score Visual Evaluation 


Effectiveness 
against chromopexy 


+ 3 Became white 
+ 2 Somewhat white 

1 Became very slightly 
white 

0 Did not change 


Side effects, 
increase in pigment 


0 Did not change 
-1 Became somewhat black 
+ -2 Became black 
+ -3 Became distinctly black 



Table 6 







No. of days 


of application 


(weeks) 




Drug 


1 


2 3 


4 


5 


6 7 


8 


Ascorbic acid 


0.3 


0.6 1.0 


0.7 


0.2 


0.1 -0.2 


-0.4 


This product 


0.7 


0.6 2.1 


2.2 


2.1 


2.2 2.1 


2.0 
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As should be evident from Table 6, chromopexy occurred as a side 
effect as a result of the long-term use of ascorbic acid. By 
contrast, with the mixed aqueous solution of tranexamic acid and 
fructose, there was a superior decoloration effect. In addition, 
no side effects occurred as a result of long-term use. 

< Practical use experiment > 

One-hundred test subjects having chromopexy of the face were used 
as the panel. The products of Examples 1 to 3 were used on 25 
subjects each and the product of Comparative Example 1 was used 
on the remaining 25 subjects. They were applied to the face 2 to 
3 times a day. After 3 months of continuous use, visual 
observations of effectiveness in lightening skin shade were made 
by a physician. 



Table 7 



Case 

Overall degree of improvement 


Freckles 


Liver 
Spots 


Senile 

pigmental 

spots 


Other 


Totals 


Efficacy 
rate 


Example 1 


Very improved 


5 


5 


2 


0 


12 


80% 


Somewhat improved 


2 


2 


3 


1 


8 


No change 


1 


1 


2 


1 


5 


Aggravated 


0 


0 


0 


0 


0 


Tot. no. persons 


8 


8 


7 


2 


25 


Example 2 


Very improved 


2 


2 


2 


0 


6 


48% 


Somewhat improved 


2 


2 


1 


1 


S 


No change 


4 


4 


4 


1 


13 


Aggravated 


0 


0 


0 


0 


0 


Tot. no. persons 


8 


8 


7 


2 


25 


Exajnple 3 


Very improved 


3 


3 


2 


0 


8 


64% 


Somewhat improved 


1 


2 


3 


2 


8 


No change 


4 


3 


2 


0 


9 


Aggravated 


0 


0 


0 


0 


0 




8 


8 


7 


2 


25 


Example 4 


Very improved 


0 


0 


0 


0 


0 






1 


1 


1 


0 


3 


No change 


7 


7 


6 


2 


22 


12% 


Aggravated 


0 


0 


0 


0 


0 




Tot. no. persons 


8 


8 


7 


2 


25 





* Efficacy rate in the table indicates the proportion accounted for by somewhat 
improved" or better relative to the total number of cases. 



As should be evident from Table 7, the findings suggest that 
chromopexy antagonizing agents in which tranexamic acid and 
fructose are compounded have marked effectiveness against 
various types of chromopexy such as freckles, liver spots and 
senile pigmental spots. 



Example 4; Toilet water 


Wt % 


(1) 


Tranexamic acid 


0.001 


(2) 


Glycerol 


1.0 


(3) 


Fructose 


4.0 


(4) 


Ethanol 


7.0 


(5) 


Polyoxyethylene (20 mol) 


oleyl alcohol ether 0.5 


(6) 


Methylparaben 


0.05 


(7) 


Citric acid 


0.01 


(8) 


Sodium citrate 


0.1 


(9) 


Fragrance 


0.01 


(10 


Purified water 


Remainder 



(Preparation method) 

(1), {2), (3), (7) and (8) were dissolved in purified water. 
Separately, (5), (6) and (9) were dissolved in ethanol and 
this solution was added to and dissolved in the 
aforementioned solution of purified water. This solution was 
then passed through a filter and toilet water was obtained. 

Example 5; Cream Wt % 

(1) Cetostearyl alcohol 3,5 

(2) Squalane 3 0.0 

(3) Beeswax 3,0 

(4) Reduced lanolin 5.0 

(5) Ethylparaben 0.3 

(6) Polyoxyethylene (20 mol) oleyl alcohol ether 2.0 

(7) Stearic acid monoglyceride 2.0 

(8) Tosyl lysine chloromethyl ketone 0.1 

(9) Fragrance 0.03 

(10) Erythrulose [NOTE: misspelled in Japanese] 5.0 

(11) Glycerol 15.0 

(12) Purified water Remainder 
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(1), (2), (3), (4), (5), (6), (7), (8) and (9) were heated 
and dissolved and the solution, which was maintained at 7S°C, 
was added to (10) , (11) and (12) , which were heated to 75 ''C, 
as the materials were being stirred. The mixture was cooled 
as it was being stirred and emulsified in an homogenizer and 
a cream was obtained. 



Example 6; Pack 



Wt % 



(1) Tranexaraic acid 

(2) Polyvinyl alcohol 

( 3 ) Sorbose 

(4) Propylene glycol 

( 5 ) Ethanol 

( 6 ) Methylparaben 

(7) Erythrulose 

( 8 ) Fragrance 

(9) Purified water 
(3), (4), (6) and (7) were dissolved in (9) as the materials 
were being stirred. Next, (2) was added and the mixture was 
heated and stirred. (5), in which (8) was dissolved, and (1) 
were then added and dissolved by stirring, with a pack being 
obtained. 



5.0 
10.0 
3.0 
7.0 
10.0 
0 .05 
5.0 
0 .05 

Remainder 



Comparative Example 7; Solid face powder 

(1) Talc 

(2) Stearic acid 

(3) Lanolin 

(4) Squalane 

(5) Sorbitan sesquioleic acid ester 

(6) Triethanolamine 

(7) Fructose 

(8) Tosyl arginine chloromethyl ketone 

(9) Pigment 

(10) Fragrance 



Wt % 

85.4 
1.5 



0 
0 

.0 
.0 
.0 
,1 



Suitable quantity 
Suitable quantity 



The talc and pigment were thoroughly mixed with a kneader 
(powder component) . 50% of triethanolamine was added to a 
suitable quantity of purified water and maintained at 70° 
(aqueous phase) . The other components except for the 
fragrance were mixed, heated and dissolved and maintained at 



13 



70 °C (oleaginous phase) . The oleaginous phase was added to 
the aqueous phase and the mixture was uniformly emulsified 
with an homogenizer, the emulsion was added to the powder 
component and the mixture was kneaded together with a 
kneader, after which the aqueous component was evaporated 
and treated with a pulverizer. The fragrance was uniformly 
atomized [poorly legible - Translator] as the materials were 
being well stirred. They were then compression molded. 



Example 8; Lipstick 



(1) 


Microcrystalline wax 


1. 


0 


(2) 


Beeswax 


2. 


0 


(3) . 


Lanolin 


2 . 


0 


(4) 


Liquid paraffin 


20 . 


0 


(5) 


S qua lane 


10. 


0 


(6) 


Sorbitan sesquioleic acid ester 


4 . 


0 


(7) 


Polyoxyethylene (20 mol) sorbitan 
sesquioleic acid ester 


4 . 


0 


(8) 


Fructose 


1. 


0 


(9) 


Leupeptin 


0 . 


001 


(10) 


Tranexamic acid 


1 . 


0 



(11) Preservative, antioxidant Suitable quantity 

(12) Fragrance Suitable quantity 

(13) Ion exchange water Remainder 



An emulsified composition was prepared by a standard method. 
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Example 9; Toilet water Wt % 



(1) 




25 . 0 


(2 ) 


Jiii'OXyOXG uily XSiic mux; lidx Liciicvj. 

oil 


pastor 

4.0 


(3) 


Preservative , antioxidant 


Suitable quantity- 


(4) 


Fragrance 


Suitable quantity 


(5) 


Dipropylene glycol 


12 .0 


(6) 


Glycerol 


5.0 


(7) 


Arabitol 


7.0 


(8) 


Leupeptin 


0.1 


(9) 


Fructose 


2.0 


(10) 


Ion exchange water 


Remainder 



The aqueous phase and the alcohol phase were solubilized 
after adjustment [poor legibility - Translator] . 

Examples 4 to 9 provided substances of high safety that 
exhibited superior skin roughness preventing and improving 
effects and superior beautifying and whitening effects on the 
skin. 



Applicant : 



Shiseido Company, Ltd. 
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(9) 5rT=:j^yS£»»#Ji:C^<«»ll<* 

>-l (3H) . 9'- OH] - 

(10) yi;>*jiif^«««o 

li-IIB-(CHaj4-CH-C0-Ra 

I 

NH 
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